Chemotaxonomic studies were performed on some gram-positive coryneform bacteria of uncertain taxonomic position isolated from poultry deep litter. On the basis of the present chemical and previous phenetic studies, we suggest that these bacteria be classified in a new genus, Brachybacterium, as Brachybacterium faecium gen. nov., sp. nov. The type strain of Brachybacterium faecium is strain NCIB 9860.
reported the isolation from poultry deep litter of a number of coryneform bacteria capable of degrading uric acid. Although the morphological, biochemical, and physiological characteristics of these strains were determined, their taxonomic position remained uncertain. Several of the isolates of Schefferle (16) were included in a numerical phenetic study by Jones (13) and were found to be related to Arthrobacter and Brevibacterium. However, three of the poultry isolates failed to cluster tightly with any recognized coryneform taxon although they did exhibit a "loose relationship" with Listeria denitrificans (13) . The latter relationship was of particular interest as presently L . denitriJcans is represented by a single strain. Improvements in the classification of coryneform and related bacteria over the past decade have been almost entirely due to the application of chemotaxonomic methods. In particular, murein, nucleic acid, and lipid analyses have provided valuable criteria for distinguishing the major genera and for recognition of many new taxa (14) (see Table 3 ). Therefore, in this study we determined the chemical characteristics of the deep litter isolates mentioned above in an attempt to resolve their true taxonomic position. Our results indicate that these strains are closely related to each other but are quite distinct from all previously described coryneform taxa and warrant a new taxon, for which the name Brachybacterium faecium gen. nov., sp. nov. is proposed.
MATERIALS AND METHODS
Cultures and cultivation. For peptidoglycan and lipid studies the test strains (Table 1) were grown in shake cultures (10 g of tryptone, 5 g of yeast extract, 5 g of glucose, and 5 g of NaCl in 1 liter of water, pH 7.2) at 28°C and were harvested in the stationary phase by centrifugation. For deoxyribonucleic acid (DNA) work strains were cultivated on agar media and harvested in the late exponential phase.
Peptidoglycan analysis. Walls were prepared from ca. 250 mg of dry cells by mechanical disruption with glass beads and were purified as described by Schleifer and Kandler (17) . The amino acid compositions of complete wall hydrolysates were determined by using an automatic amino acid analyzer.
DNA base composition determination. DNA was purified as described previously (12) , and base composition was estimated by thermal denaturation in dilute saline citrate, using Escherichia coli NCDO 1984 as a standard.
Analysis of fatty acids. Fatty acids were extracted from dry * Corresponding author.
cells (50 mg) by acid methanolysis and were examined by gas-liquid chromatography as described previously (11) . Analysis of isoprenoid quinones. Menaquinones were extracted from dry cells (50 mg) and were purified by thin-layer chromatography as described previously (1). Purified quinones were examined by high-performance liquid chromatography, using a Lichrosorb RP-18 (5p) column (250 by 4.6 mm [inside diameter]) with methanol-1-chlorobutane (1005, vol/vol) as the mobile phase (1). Mass spectra of the quinones were recorded with an MS9 instrument by using a direct insertion probe, an ionizing voltage of 70 eV, and a temperature of 180°C.
Analysis of polar lipids. Free lipids were extracted from dry cells (50 mg) as described previously (15) . Polar lipids were examined by two-dimensional thin-layer chromatography, using Kieselge160F2,, plates (10 by 10 cm) and chloroform-methanol-water (65:25:4, vol/vol) in the first dimension and chloroform-methanol-acetic acid-water (80:12: 15:4, VOV vol) in the second dimension. Lipids were revealed by spraying with 10% molybdophosphoric acid in ethanol, followed by heating at 140°C for 10 min. Specific spray reagents for lipid phosphate, sugars (a-naphthol), and free amino groups (ninhydrin) were also used.
RESULTS AND DISCUSSION
The three poultry strains possessed similar guanine-pluscytosine (G+C) contents and cell wall amino acid compositions. The G+C contents ranged from 68 to 71.5 mol% ( Table 1 ). The diamino acid of the purified murein corresponded to meso-diaminopimelic acid, with alanine and glutamic acid also present (molar ratio, ca. 1:2.8:1). The strains also possessed very similar lipid compositions. Thinlayer chromatographic analysis of whole-organism methanolysates revealed the presence of single spots attributable to nonhydroxylated long-chain fatty acid methyl esters. Mycolic acids were not present. The long-chain fatty acids were predominantly of the straight-chain saturated, anteisoand iso-methyl branched types ( Table 2 ). The major fatty acid corresponded to 12-me t hy lte tradecanoic (anteiso-C,,: o) acid (ca. 40 to 56%); 14-methylhexadecanoic (anteiso-C,,:,) acid was also present in large amounts (ca. 19 to 37%). Menaquinones were the only respiratory quinones detected. The major component corresponded to unsaturated menaquinones with seven isoprene units (MK-7); MK-8 was present in minor amounts ( Table 3) . The strains possessed identical qualitative polar lipid patterns, an example of which is shown in Fig. 1 . Diphosphatidylglycerol and phos- phatidylglycerol were readily identified by their chromatographic behavior and staining characteristics. In addition, an unknown phospholipid and several glycolipids were present (Fig. 1) . The poultry strains can be distinguished readily from all previously described coryneforrn taxa on the basis of their chemical features (Table 3 ). The absence of mycolic acids and the presence of predominantly anteiso-and iso-methyl branched fatty acids readily distinguish these strains from the genera Caseobacter and Corynebacterium. The occurrence of branched fatty acids is consistent with other mycolic acid-less coryneform taxa, but the combination of the presence of meso-diaminopimelic acid (DAP), a G+C content of 68 to 72 mol%, and the presence of MK-7 readily distinguishes the poultry strains from all other previously described bacteria (Table 3) . The presence of MK-7 is particularly diagnostic. Although this prenolog is found in many gram-positive taxa (e.g., Bacillus, Brochothrix, Kurthia, Listeria, and most staphylococci; see reference 5 for a review), it is relatively rare among coryneforrn and related bacteria and to our knowledge has been found only in Exiguobacterium (10). However, Exiguobacterium contains a murein based upon L-lysine and has a substantially lower G+C content (ca. 53 to 56 mol%) (10) . The polar lipid patterns of the poultry strains are also quite distinct from those of previously described coryneform taxa. In particular, the absence of phosphatidylinositol dimannosides distinguishes these strains from mycolic acid-containing taxa (Table 3) . Similarly, the presence of glycosyldiacylglycerols and the absence of phosphatidylinositol and phosphoglycolipids distinguish the poultry strains from cellulomonads, oerskoviae, and L. denitrijicans (2, 15). Although glycosyldiacylglycerols are found in many coryneforms (e.g., Arthrobacter, Aureobacterium, Brevibacterium, Curtobacterium, Microbacterium, etc.), the pattern exhibited by the poultry strains is quite different from the patterns exhibited by these taxa (Table 3 ) (see references 3, 4, and 6 through 9 for detailed diagnostic patterns). Although the poultry strains are similar to true brevibacteria in having a murein based on meso-DAP, these taxa were found to be unrelated in the numerical phenetic study of Jones (13) . The poultry strains differ from true brevibacteria in producing acid from sugars in peptone media. The menaquinones and polar lipid patterns of these taxa are also incompatible. Thus, on the basis of biochemical and chemical criteria, the poultry strains are distinct from all previously described gram-positive bacteria and in our opinion warrant a new taxon. Therefore, we formally propose that the poultry strains be classified in a new genus, Brachybacterium, as Brachybacterium faecium gen. nov., sp. nov.
Description of Brachybacterium gen. nov. Brachybacterium (Bra.chy.bac.te'ri.um. Gr. adj. brachy short; L. neut. dim. n. bacterium rod; M.L. neut. n. Brachybacterium a small rodlet) cells vary in shape and exhibit a rod-coccus growth cycle. Stationary-phase cultures are composed entirely or largely of coccoid cells, which, after transfer to fresh medium, grow out to give the irregular slender rods (0.5 to 0.75 by 1.5 to 2.5 pm) characteristic of exponential-phase cultures. Some cells are arranged at an angle to give V formations. Both rods and coccoid cells are gram-positive, nonacid fast, and nonmotile; endospores are not formed. Essentially aerobic but may show very weak growth under anaerobic conditions. Optimum growth temperature, 25 to 30°C. Does not survive heating at 60°C for 30 rnin. Catalase positive and oxidase negative. Acid is produced from glucose and some other sugars. Esculin and starch are hydrolyzed. Cellulose, chitin, and xanthine are not hydrolyzed. Voges-Proskauer negative.
Cell wall peptidoglycan contains meso-DAP, alanine, and glutamic acid. Mycolic acids are not present. The principal menaquinone is MK-7. The long-chain fatty acids are predominantly of the straight-chain saturated, iso-and anteisomethyl branched types. The major polar lipids consist of diphosphatidylglycerol, phosphatidylglycerol, an unknown phospholipid, and several glycolipids. The G + C content of DNA is 68 to 71.5 mol%, as determined by the thermal denaturation method.
The type species is Brachybacterium faecium. Description of Brachybacterium faecium sp. nov. Brachybacterium faecium (fae'ci.um. L. n.faex, faecis dregs; L. gen. pl. n. fueciurn dregs of feces) surface colonies are small, grey, white, or pale lemon, low convex, and smooth. Cells vary in shape from coccoid forms in the stationary phase to rods (0.5 to 0.75 by 1.5 to 2.5 pm) in the exponential phase. growth). Optimum temperature, 25 to 30°C. No growth in the oxidase, phosphatase, and sulfatase negative. Esculin and presence of thallous acetate (0.01%) or sodium azide starch are hydrolyzed. Cellulose, chitin, gelatin, tyrosine, (0.01%). Acid is produced from glucose, maltose, and manand xanthine are not hydrolyzed. Some strains degrade nose. Acid is not produced from adonitol, dulcitol, inositol, arginine, hippurate, urea, uric acid, and casein. Some strains salicin, and sorbose. Some strains produce acid from celloreduce nitrate to nitrite. H,S is not produced. Voges-Prosbiose and sucrose. Catalase positive. Deoxyribonuclease, kauer negative. Cell wall peptidoglycan is based upon meso-DAP. Galactose and glucose are the wall sugars. Mycolic acids are not present. The principal menaquinone is MK-7. The longchain fatty acids are primarily of the straight-chain saturated, iso-and anteiso-methyl branched types, with 12-methyltetradecanoic (anteiso-C,,:,) and 14-methylhexadecanoic (anteiso-C,,:,) acids predominating. The major polar lipids consist of diphosphatidylglycerol, phosphatidylglycerol, a phospholipid, and several glycolipids. The G + C content of the DNA is 68 to 71.5 mol%, as determined by the thermal denaturation method. Isolated from poultry deep litter. The type strain is strain NCIB 9860 (= Schefferle 6-10).
Description of the type strain. In most respects the description of the type strain resembles the description of the species. The type strain produces acid from cellobiose but not from sucrose; decomposes uric acid but not urea; reduces nitrate to nitrite; and does not hydrolyze arginine or hippurate. The G+C content of the type strain is 69.4 mol%, as determined by the thermal denaturation method. 
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